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We studied the state-resolved dynamics of S1 acetaldehyde to product channels with quantum-beat
spectroscopy. Two bands near the threshold of dissociation to radical products CH31HCO in a
supersonic jet, displaying most quantum-beat features, are recorded with resolution 0.025 cm21.
Evaluated on the basis of a simple asymmetric rotor, the origins of these two bands 140
221501 and
another denoted # are 31 275.045~1! and 31 523.263~1! cm21; effective rotational constants of
excited state are A55.7883(1), 5.0408~3!, B50.33269(2), 0.32320~2! and C50.31026(2),
0.32091~2! cm21, respectively; large A value results from lack of consideration of torsional motion.
For these two vibrational levels most rotational states ~about 70 percent! display quantum-beat
features attributed to coherently excited singlet–triplet eigenstates. The linewidth in transformed
spectra for level #, ;125 cm21 below the dissociation threshold, increases with increasing total
angular momentum J whereas level 1422151 that is 375 cm21 below shows a small linewidth
independent of J. This is because correlation of the triplet state with dissociation to form radical
products results in a decreased lifetime of the triplet state in the tunneling region. A systematic
dependence on rotational quantum number implies Coriolis-induced vibrational coupling of triplet
states to dissociating continuum on the exit side of the dissociation barrier. © 2000 American
Institute of Physics. @S0021-9606~00!00704-2#I. INTRODUCTION
State-selected measurements of unimolecular dissocia-
tion provide evidence of mode- and state-specific dynamics.
Several groups measured rates of unimolecular dissociation
from single eigenstates of highly excited molecules on the
ground potential-energy surface for molecules D2CO,1,2
HCO,3–5 DCO,6,7 HFCO,8,9 NO2 ,10 CH3O11,12, HOCl,13,14
etc. Stimulated-emission pumping, degenerate four-wave
mixing and detecting fragments in combination with double-
resonance overtone excitation on the parent molecule are
methods employed to investigate state-selected dissociation
dynamics. Dynamics specific to a vibrational mode are ob-
served for most molecules studied. Moore and co-workers8,9
showed that molecule HFCO displays a rate of dissociation
with Coriolis-induced vibrational coupling depending
strongly and systematically on the rotational quantum num-
ber in addition to specificity to vibrational modes. For other
molecules a few rotational states have short lifetime when
dissociating states come into resonance.
The transition S1 – S0 of acetaldehyde is described as n-
p*. Relaxation of state S1 after photoexcitation in the UV
region proceeds mainly through intersystem crossing to state
T1 , then to dissociation.15,16 Dissociation to form radical
products is reported to correlate to state T1 with an exit bar-
rier according to results of nonstatistical distributions of ro-
a!Author to whom all correspondence should be addressed.1790021-9606/2000/112(4)/1797/7/$17.00
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data17 to rates calculated with Rice–Ramsperger–Kassel–
Marcus ~RRKM! theory18 yields a formation threshold at
31 650 cm21. Quantum-beat experiments16,19 produced evi-
dence of strong coupling between states S1 and T1 . Use of
quantum beats provides essentially Doppler-free spectra with
resolution at high energy limited only by the lifetime of co-
herently excited states, and is insensitive to effects of
saturation.20 Lee and Chen16 reported that the linewidth in
transformed spectra, corresponding to the lifetime of state
T1 , increases with excitation energy; coupling to a dissocia-
tion continuum decreases the lifetime of state T1 .
In the present work we recorded fluorescence decays of
rovibronic states near the dissociation region with a
transform-limited laser beam. In this region 1500–1700
cm21 above the ground vibrational state of S1 , the spectra
show nearly one band per 10 cm21. In the beginning we
chose analysis for two vibrational states; both display dis-
tinct quantum-beat features. They are ;125 and 375 cm21
below the threshold for dissociation to study the state-
selected dynamics of acetaldehyde. For other bands display-
ing fewer transitions with quantum beats, the spectral analy-
sis is currently under investigation. For band 140
221501 at low
energy the rotational structure is partially assigned by Gejo
et al.;19 the decay, with quantum beats, of states with K8
50 was recorded and analyzed. Having assigned further
transitions in 140
221501, we compare experimental results,
from quantum-beat spectra, of these two levels to investigate7 © 2000 American Institute of Physics
o AIP license or copyright, see http://jcp.aip.org/jcp/copyright.jsp
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sion of state-selected dynamics of triplet acetaldehyde show-
ing a strong dependence on rotational quantum number.
II. EXPERIMENTS
Acetaldehyde ~Aldrich 99.5%! seeded in helium 0.1–1%
in a supersonic jet was used to obtain various rotational tem-
peratures. Such mixtures were expanded through an orifice
~General Valve, diameter 0.2 mm! into a vacuum chamber
with stagnation pressure 7–10 atm. The background pressure
in this chamber was maintained at 131025 Torr while the
pulsed valve was operating. The rotational temperature of
acetaldehyde in the jet was estimated to be less than 2 K for
a mixture at 0.1%.
A tunable beam from a UV laser was obtained by mixing
the output at 532 nm from a seeded Nd:YAG laser ~Spectra
Physics, GCR 190! with the output of a pulsed amplifier in a
KDP crystal ~INRAD, KDP-C!. Output of the single-mode
Ti:sapphire laser ~Coherent 899-29! was used as a seeding
beam for the pulsed amplifier. Inside this amplifier the IR
seeding beam first passed twice through a dye cell pumped
by a Nd:YAG laser, then passed a Ti:sapphire crystal,
pumped with another Nd:YAG laser, eight times to yield
pulses at energy 20–30 mJ/pulse and repetition rate 30 Hz.
The output of the pulsed amplifier has a transform-limited
bandwidth in wavelength range 788–794 nm and temporal
width 3–4 ns. This laser system is described in detail
elsewhere.21,22 After frequency mixing the UV beam has an
energy of 2.5–3 mJ/pulse in a wavelength range 316–320
nm and bandwidth ;100 MHz.
This laser beam intersected the molecular jet 20 mm
from the outlet of the pulsed valve; near intersection region
the diameter of the beam was 3 mm. Total emission of ac-
etaldehyde was collected through two lenses onto a photo-
multiplier without an amplifier; between the lenses a slit was
set to limit the Doppler spectral width to <0.025 cm21. An
interference filter (41266 nm) in combination with baffles
in both arms of the vacuum chamber served to eliminate
scattered light.
The spectra were recorded with a step size 150 MHz.
The absolute frequency of spectral features was determined
with transitions obtained at medium resolution ’0.1 cm21;
these spectra were recorded with output from a dye laser
after frequency doubling. The wavelength of the fundamen-
tal laser beam was calibrated with I2 transitions. The wave-
length of the seeded Nd:YAG laser was previously deter-
mined over several days to verify the stability of absolute
position of the seeder;23 within the period of measurements,
variation of frequency of the seeder was much less than 0.01
cm21; the overall accuracy of absolute frequency is 60.02
cm21. The precision of relative positions in spectra recorded
at high resolution is expected to be within 0.004 cm21.
Decays of fluorescence of individual levels were re-
corded with a digital oscilloscope ~Tektronix 744A, 500
MHz! and were averaged over 2000–3000 shots. Each trace
is 1 ms long containing 500–1000 points; the stepsize is 1–2
ns. When a Fourier-transformed spectrum of a decay curve
was performed each trace was added to duration 4 ms to
increase the resolution of the transformed spectrum.Downloaded 15 Nov 2007 to 140.114.72.112. Redistribution subject tIII. RESULTS AND DISCUSSION
A. High-resolution spectrum
Preliminary spectral assignments for these two bands
were made using the method of combination differences of
rotational levels in the ground electronic states.24,25 Because
spectra were recorded at high resolution, we differentiated
transitions from either a or e components that are split from
torsional motion of the CH3 moiety. Both spectra display a
band structure of hybrid type a1b . For both bands only
transitions with Ka50 and 1 in S1 were assigned definitely.
Most assignments were confirmed with quantum-beat fea-
tures for the same upper states. Portions of experimental
spectra of these two bands and assignments appear in Figs. 1
and 2. The line positions and assignments are listed in Tables
I and II. Of transitions within the wavelength region of the
analyzed band, less than one-fifth and one-third for the low
and high energy bands, respectively, remain unassigned;
these might be transitions belong to other vibronic band.
FIG. 1. A portion of the spectrum and assignments of band 140221501 at
origin 31 275.045 cm21 of A˜ 1A9– X˜ 1A8 of acetaldehyde.
FIG. 2. A portion of the spectrum and assignments of band # at origin
31 523.263 cm21 of A˜ 1 A9– X˜ 1A8 of acetaldehyde.o AIP license or copyright, see http://jcp.aip.org/jcp/copyright.jsp
1799J. Chem. Phys., Vol. 112, No. 4, 22 January 2000 Dissociation dynamics of acetaldehydeBefore our work many groups26–33 studied transition
A˜ 1A9– X˜ 1A8 of acetaldehyde. The torsional motion of CH3
and its interaction with aldehyde inversion hamper assign-
ments of spectra at energies starting near the barrier of CH3
torsion. Moule and co-workers31–33 assigned spectra re-
corded at high resolution up to 600 cm21 from the origin,
00
0
. According to their analysis bands displaying hybrid type
a1b correspond to transitions to states with vibrational sym-
metry a2 . Hence these two vibrational levels detected are
TABLE I. Positions and assignments of band 140221501 at 31 275.045 cm21.
J8 Ka8 Kc8 J9 Ka9 Kc9 Obs. Obs.–Calc.
1 0 1 0 0 0 31 275.6906 0.0025
2 0 2 1 0 1 31 276.3378 0.0064
3 0 3 2 0 2 31 277.0398 0.0643
4 0 4 3 0 3 31 277.6074 20.0140
5 0 5 4 0 4 31 278.2695 20.0011
6 0 6 5 0 5 31 278.9640 0.0388
7 0 7 6 0 6 31 279.6262 0.0386
0 0 0 1 0 1 31 274.4062 0.0036
1 0 1 2 0 2 31 273.7639 0.0028
2 0 2 3 0 3 31 273.1351 0.0134
3 0 3 4 0 4 31 272.5526 0.0665
4 0 4 5 0 5 31 271.8456 20.0109
0 0 0 1 1 1 31 272.8463 20.0124
1 0 1 2 1 2 31 272.2389 20.0131
2 0 2 3 1 3 31 271.6664 0.0027
3 0 3 4 1 4 31 271.1486 0.0544
1 0 1 1 1 0 31 273.4537 20.0126
2 0 2 2 1 1 31 273.4338 0.0023
3 0 3 3 1 2 31 273.4338 0.0541
4 0 4 4 1 3 31 273.3093 20.0017
5 0 5 5 1 4 31 273.2147 20.0110
2 0 2 1 1 1 31 274.7895 0.0020
1 1 1 0 0 0 31 281.1446 0.0008
2 1 2 1 0 1 31 281.7570 20.0077
3 1 3 2 0 2 31 282.3644 20.0110
4 1 4 3 0 3 31 282.9668 20.0102
5 1 5 4 0 4 31 283.6140 0.0428
1 1 1 2 0 2 31 279.2179 0.0012
2 1 2 3 0 3 31 278.5533 20.0017
3 1 3 4 0 4 31 277.8762 20.0098
4 1 4 5 0 5 31 277.1991 20.0129
5 1 5 6 0 6 31 276.5220 20.0140
2 1 2 1 1 1 31 280.1987 20.0221
3 1 3 2 1 2 31 280.8409 20.0254
4 1 4 3 1 3 31 281.4881 20.0309
5 1 5 4 1 4 31 282.1951 0.0158
6 1 6 5 1 5 31 282.8224 20.0252
2 1 2 3 1 3 31 277.0697 20.0273
3 1 3 4 1 4 31 276.4673 20.0268
2 1 1 1 1 0 31 280.2435 20.0092
3 1 2 2 1 1 31 280.8628 20.0318
4 1 3 3 1 2 31 281.5429 0.0122
5 1 4 4 1 3 31 282.1453 20.0161
6 1 5 5 1 4 31 282.7427 20.0445
1 1 0 1 1 1 31 278.9640 20.0158
2 1 1 2 1 2 31 279.0287 20.0097
1 1 1 1 1 0 31 278.9092 20.0127
2 1 2 2 1 1 31 278.8395 20.0253
3 1 3 3 1 2 31 278.7475 20.0321
1 1 1 2 1 2 31 277.6970 20.0107
2 1 1 3 1 2 31 276.9253 20.0264
4 1 3 5 1 4 31 275.6110 0.0188Downloaded 15 Nov 2007 to 140.114.72.112. Redistribution subject texpected to have an odd vibrational quantum number in ei-
ther n14 ~inversion! or n15 ~torsion!.
We evaluated rotational parameters on performing least-
square fits with a Hamiltonian assuming a simple asymmet-
ric rigid rotor. Liu et al.32 and Ortigoso et al.34 reported that
levels belong to a component can be fitted according to an
asymmetric rotor but large deviations are expected for fits to
transitions to the e state. Hence, with this simple model the
rotational constants can be obtained. According to these fits
the origins T0 and rotational constants are listed in Table III.
The average deviation for bands at low and high energy is
0.0188 cm21 and 0.0323 cm21 with rms deviation 0.0035
cm21 and 0.0057 cm21, respectively. These values are no-
ticeably greater than experimental uncertainty. These two vi-
brational levels are 1506.02 and 1754.24 cm21, respectively,
from the origin of S1 . Parameter A has an atypically large
TABLE II. Positions and assignments of band # at origin 31 523.263 cm21.
J8 Ka8 Kc8 J9 Ka9 Kc9 Obs. Obs.–Calc.
1 0 1 0 0 0 31 523.8425 20.0644
2 0 2 1 0 1 31 524.5587 0.0061
3 0 3 2 0 2 31 525.2700 0.0696
4 0 4 3 0 3 31 525.9126 0.0610
5 0 5 4 0 4 31 526.5503 0.0423
6 0 6 5 0 5 31 527.1831 0.0112
7 0 7 6 0 6 31 527.8306 20.0157
1 0 1 2 0 2 31 521.9032 20.0766
2 0 2 3 0 3 31 521.3293 20.0135
3 0 3 4 0 4 31 520.7652 0.0542
4 0 4 5 0 5 31 520.1471 0.0604
1 0 1 2 1 2 31 520.3808 20.0900
1 0 1 1 1 0 31 521.5942 20.0908
2 0 2 2 1 1 31 521.6334 20.0193
3 0 3 3 1 2 31 521.6531 0.0485
4 0 4 4 1 3 31 521.5795 0.0383
2 0 2 1 1 1 31 522.9873 20.0214
1 1 1 0 0 0 31 528.6645 0.0399
2 1 2 1 0 1 31 529.2947 0.0268
3 1 3 2 0 2 31 529.9176 0.0050
4 1 4 3 0 3 31 530.5504 20.0086
5 1 5 4 0 4 31 531.1881 20.0215
1 1 1 2 0 2 31 526.7416 0.0441
2 1 2 3 0 3 31 526.0843 0.0261
3 1 3 4 0 4 31 525.4368 0.0139
4 1 4 5 0 5 31 524.7892 20.0049
5 1 5 6 0 6 31 524.1663 20.0082
2 1 2 1 1 1 31 527.7374 0.0134
3 1 3 2 1 2 31 528.3996 20.0037
4 1 4 3 1 3 31 529.0788 20.0222
2 1 1 1 1 0 31 527.7030 0.0075
3 1 2 2 1 1 31 528.2917 20.0190
4 1 3 3 1 2 31 528.8679 20.0434
1 1 0 1 1 1 31 526.4669 0.0265
2 1 1 2 1 2 31 526.4669 20.0144
3 1 2 3 1 3 31 526.4963 20.0466
4 1 3 4 1 4 31 526.5699 20.0559
1 1 1 1 1 0 31 526.4227 0.0200
2 1 2 2 1 1 31 526.3835 0.0154
3 1 3 3 1 2 31 526.3050 20.0116
4 1 4 4 1 3 31 526.2216 20.0270
1 1 1 2 1 2 31 525.2160 0.0276
2 1 2 3 1 3 31 524.6274 0.0271
1 1 0 2 1 1 31 525.1032 0.0188
2 1 1 3 1 2 31 524.4164 0.0219o AIP license or copyright, see http://jcp.aip.org/jcp/copyright.jsp
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brational state;31 the obtained A value is expected to be af-
fected by the torsional motion,35 but parameters B and C
with values similar to those 0.3388 cm21 and 0.2963 cm21
in the ground vibrational state31 are expected to be accurate.
Nevertheless, more suitable Hamiltonian is needed to fit the
experimental data to within the uncertainty.
Vibrational assignments are impracticable in this region
currently because spectra are so complicated. Baba et al.28
assigned some vibronic progressions of acetaldehyde up to
31 499 cm21, and in particular a band at 31 271 cm21 to be
140
221501. The latter corresponds to the band at 31 275.045
cm21; the band at 31 523.263 cm21 not previously assigned
is labeled # temporarily. Definite assignments of these vi-
bronic bands require development of a more suitable Hamil-
tonian with solution of interactions among torsion, inversion
and rotation. Future work in assigning transitions to e com-
ponents is important to add understanding spectra and dy-
namics, for instance, in comparison of rate of a relaxation
process such as internal conversion and intersystem crossing
with the a components.
B. Fluorescent decay with quantum beats and
dynamics of triplet states
Fluorescent decays of levels were recorded for rotational
states of these two vibrational levels. Most measured curves,
about 70%, display quantum-beat features because with
present experimental resolution less incoherent averaging di-
minishes the beat amplitude. Some experimental curves and
their Fourier-transformed spectra in time domain are shown
in Fig. 3. Because the laser beam has a bandwidth ;100
MHz, states coupled to a S1 state more than 100 MHz cannot
be coherently excited. In previous work16,19 quantum beats
were elucidated from coherently excited singlet–triplet
eigenstates and coupling matrix elements were determined to
be less than 100 MHz. Hence these experimental results re-
flect almost all states coupled to state S1 . In addition, be-
cause our detection was unpolarized, beats arising from hy-
perfine components of S1 state do not expect to appear.36 The
coupling states measured here are mainly attributed to triplet
states T1 .
Plots of linewidth of transformed spectra versus total
angular momentum J for both vibrational levels appear in
Fig. 4; individual widths of lines in a transformed spectrum
for a given state are shown without averaging. The linewidth
corresponds to lifetime of individual coupling states T1 . For
the vibrational level # the linewidth of coupling states T1
varies from 3.8 to 9 MHz, greater than that of states coupling
to level 1422151. The linewidth of K51 is significantly
TABLE III. Rotational constants and origins (cm21) of CH3CHO A˜ 1A9.
Uncertainties ~1s! are in units of the last significant figure.
Level 1422151 #
T0 31 275.045~1! 31 523.263~1!
A 5.7883~1! 5.0404~3!
B 0.337 69~2! 0.323 20~2!
C 0.310 26~2! 0.320 91~2!Downloaded 15 Nov 2007 to 140.114.72.112. Redistribution subject tgreater than that of K50state for level #. From rotational
states K50 and 1 of vibrational level # the linewidth of
triplet states increases with J but states coupled to level of
1422151 the linewidth remains quite constant about 2 MHz.
This linewidth mainly results from Zeeman splitting of the
triplet state by the earth magnetic field.37 Hence, the natural
width of these states is expected to be <2 MHz.
These two vibronic levels # and 1422151 belong to same
symmetry, hence they are expected to show similar interac-
FIG. 3. Fluorescent decay of rotational state JKaKc of level ~a! 1422151 and
~b! # with quantum beats and corresponding Fourier-transformed spectra.
The state unassigned is marked with the observed position.o AIP license or copyright, see http://jcp.aip.org/jcp/copyright.jsp
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the linewidth increases with excitation energy; the onset in
the plot of linewidth versus energy agrees with the dissocia-
tion threshold for formation of HCO1CH3 . Hence, the dis-
parate linewidths arise because the triplet state is coupled to
dissociation. Far below the dissociation threshold the life-
time of a S1 state is increased from mixing with triplet states.
At ;125 cm21 below the dissociation threshold the mol-
ecule can tunnel through the exit barrier to form radical
products. Hence these triplet states are expected to have a
short lifetime. From the broad linewidth the states coupling
to level # shows lifetimes 85–35 ns for J51 – 5, shorter than
for state S1 .
For propynal vibronic spin-orbit interaction is the domi-
nant mechanism of coupling between states S1 and T1 .38 The
major contribution is from the top axis that yields a selection
rule DN5DK50. Under an assumption that coupling in ac-
etaldehyde is similar to that of propynal, the quantum num-
ber K of triplet states that have the most intensity in the
transformed spectra approximately equals that of the moni-
tored singlet state. Accordingly our experimental data imply
that lifetimes of triplet states decrease greatly with K; this
means that the triplet states coupling to dissociation con-
tinuum increases with K. In this case, most likely the Corio-
lis interaction induces the coupling among triplet states and
to dissociation states; the effect is dominant with increasing
quantum number K when the value of rotational parameter A
is much greater than for parameters B and C. Another
mechanism such as a dipole–dipole term in the hyperfine
interaction proposed by Bitto et al.38,39 on mixing of K states
of triplet states after intersystem crossing is possible, but
cannot explain the large decrease of lifetime with increasing
K. Upon excitation molecule undergoes intersystem crossing
FIG. 4. Plot of linewidth of coupled T1 state in transformed spectra vs total
angular momentum J. Symbol circle denotes state K50 and square K51,
with open and filled symbols respectively for level of 1422151 and #.Downloaded 15 Nov 2007 to 140.114.72.112. Redistribution subject tto the triplet manifold from spin-orbit interaction, then pos-
sibly Coriolis interaction is important between the triplet and
dissociation continuum for formation of radical products.
For HFCO8,9 about the tunneling region, rotation of the
parent molecule is the dominant effect to promote dissocia-
tion. Mechanism of Coriolis-induced interaction between
eigenstates and dissociating states yielding further dissocia-
tion channels, consequently increasing the rate of dissocia-
tion, was proposed by Moore and co-workers.8,9 Compared
with the case of HFCO our experimental data for level #
show systematic dependence of lifetime on rotation quantum
number. A more dramatic increase is observed for HFCO
because fast dissociation rate is expected. Slight coupling to
dissociation continuum causes large variation in decay of
eigenstates.
C. Mixing of S1 and T1 states
Decay curves were fitted to a single exponential function
to yield the average decay rate of eigenstates; this condition
reflects predominantly the decay of state S1 and the effect
from coupling to the dark states T1 . Lifetimes obtained from
fits are shown in Fig. 5. Level 1422151 shows rotational
states K50 with lifetime increasing with J in agreement
with results of Gejo et al.19 whereas the lifetime of state K
FIG. 5. Plot of lifetime of S1 state fitted to a single exponential function vs
J. Symbol circle denotes state K50 and square K51, with open and filled
symbols respectively for level of 1422151 and #, filled triangle for state K
51 of level # with decay displaying strong quantum-beat feature.o AIP license or copyright, see http://jcp.aip.org/jcp/copyright.jsp
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states K51 show a similar behavior except that their life-
times are on average smaller than for level 1422151. The
lifetime of state K50 decreases as J increases, in contrast
with 1422151. The fluorescence decay time constant of JKa
500 of vibrational ground state of S1 is 171 ns mainly at-
tributed to internal conversion back to the ground electronic
surface.40 Long lifetime for other states is observed because
of coupling to triplet states in the region of low vibrational
energy. At the energy region interested in this work, fast
internal conversion rate is expected. From the intercepts in
plots of Fig. 5 we estimated the rate of internal conversion to
be around 93106 s21 – 13107 s21 ~110–100 ns!.
Within short energy range the lifetime of an eigenstate
depends on the extent of mixing between singlet and triplet
states. Gejo et al.19 reported that for level 1422151 the
square root of number of coherently excited eigenstates
AnQB has a linear dependence on J ~Fig. 3 in Ref. 19! be-
cause the number of beat frequencies is proportional to
AnQB. In the present work although lines in the transformed
spectra are broadened from earth field and short lifetime the
experimental data show that nQB increases with J for K50
states @see Fig. 3~a!#. In addition, in Fig. 5 the lifetime from
single exponential fits shows a slight dependence on J in
agreement with increasing nQB coupled to a given bright
state. The number of hyperfine states increases with J con-
sequently that nQB increases. However, for K51 states of
these two levels both nQB and lifetime do not seem to depend
on J; for the same J states, K51 has smaller nQB than K
50. Further investigation on states with large K value should
elucidate the problem of interaction between the singlet and
triplet states.
According to previous work the density of states r of T1
is estimated to be ;100 per cm21 in this region based on
theoretical harmonic vibrational frequencies and ;500 per
cm21 from experimental data.16,17 Within a window of 100
MHz, the number of vibrational states is about 0.4–2. The
actual r is expected to exceed the calculated value because
of anharmonicity and interaction to a dissociation con-
tinuum. The scattered lifetime can arise from variation of the
number of T1 states.
The temporal coefficient for appearance of HCO near
level # was measured to be ;70 ns.17 This value is less than
that obtained from fitting the decay curve of S1 to a single
exponential function for low J but close to the values for J
55. First this can be because a warmer jet was used previ-
ously; states with J values near five were prepared possibly.
Second the eigenstates coupled to dissociation channels dif-
ferently. The ones strongly coupled to the dissociation chan-
nel are expected to produce fragments. Similar behavior is
observed that the decay rate of fluorescence of deuterated
acetaldehyde is less than that of DCO appearance.17 These
results imply a slow intramolecular relaxation rate compared
with dissociation rate.
In summary we assigned rotational structures of two vi-
bronic bands 140
221501 and # near the triplet dissociation
threshold. The terms and rotational parameters of these two
vibrational states are determined. The quantum-beat spectra
obtained from decay of rovibronic states of S1 we studied theDownloaded 15 Nov 2007 to 140.114.72.112. Redistribution subject tdynamics of triplet states correlated to dissociation of forma-
tion CH31HCO. A Coriolis interaction among vibrational
states within the triplet manifold is proposed to explain a
systematic increase both of number of T1 states coupled to
state S1 and of the rate of dissociation with total angular
momentum. Further spectra in relation to vibrational struc-
tures of acetaldehyde near a dissociation threshold will pro-
vide detailed information on the vibrational dynamics of dis-
sociation.
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